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(57) Abstract 

PROBLEM TO BE SOLVED: To obtain a 90* phase shifter 
which has a uniform input load and prevents phase 
offisetting. 

SOLUTION: Transistors(TR) MP1 and MP2 supply currents 
10 to nodes K and L respectively, and TRs MN10 and 
MN1 1 draw mutually equal currents out of the nodes K and 
L respectively. A parallel connection of 
series-connection body N1 and N2 draws a current II out 
of the node K, only when exclusive OR of clocks 81 and 
S2 is 'H'. A parallel connection of series-connection 
bodies N3 and N3, meanwhile draws a current II out of 
the node L, only when the exclusive OR of the docks 81 
and 82 Is V. Once the current II is drawn out of the 
node K, a current II flows out of the node L and when 
the current II is drawn out of the node L, a current II 
flows in the node L. The series- connection bodies N1 to 
N3 receive the clocks 81 and 82 and their inverted 
signals 81 B and S2B at one of the gates of the TRs MN1 
to MN8, so that the input loads beconrte uniform. 
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[0 0 3 3] ia3»:^Dry^Sl, S 2)i)SM3&:%ai3iit 
5feSRS«-&CD 9 0 • Giffi^ajiaM 10 1 CD^iffilHlliS*^^ 
^Ii!^ia"X?$.5o b^>$^::^^MNl OCFl/'f 
6> h7>i':^^MN9^|qI*3>'^;^5bs^bT43*)x h7 
>5?>^^MP ItfflilSl.feJSU h^>i>::^^MN9 

10, MN 1 IKttSSJt (I. - Ii) i»s«Ensc:i;fc)S: 

^7>5?>^^MP2^±s«EI.%^e■r©■Tf^ up/ 

DOWNfi^S3i:b-CS«lKI.*^«m*JfflIg51 4**?, 40 

[0 0 3 4] 04tt, iJL±CDJ;-5KbT^$n5UP 
/DOWNM^SSSi'D^ytJ'S 1, S2i:*rJt^ftx 
jiMlifflS«^S 4 ^t.iii3bfc^''f ^ bT-fe 
S. fflU m^K^JffllSB.l 4&S«^i:b-C#^-rUP/D 

OWNM^S 3 i: bT««EASD— 2^i:m 

;)&lflI<&fti:bTV^:5. *||ifi©^lJ^©9 0' {ftffitfttHlHl 50 
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ES 1 0 1 018 izm^ixtz 9 0 {afflt^mielK 1 0 
0^c:B^SlbTfflv^i>c:i:4ST•gSO■e. WTt'ttEllS 

**)#MbTSi?a^s. 

[0 0 3 5] ®Mm 5 ©ilSfiAS 9 0° *?KT-feS«« 
ftitbilBSl 0 lA^6>OUP/DOWN{g^S3H:iJ^<>> 

iess®sffifcgEtiib'cit6naiiMiiise^s4H:^ t' 

®T-r.So J;r5T®®g:5®513S<»{±ti;»Cb. 1 

/4t:3abfei:tfc:9 0" {iffltftailSSl 0 loUP/ 
DOWNfg^S 3®7«y7^Wi:-J^'>>J(Srafctt^b< 
«:So ^P^y^'S 2©ffiffl4Si^P«yi'S 1©^ 

na; D t) 9 0 " snx^-r -5. 
[0 0 3 61 mmm5<Dsmmifi9 0' x*):k^iimis' 

^iiLm(ommi:mm-r^m-^i^it. up/down©^ 

S3H:T'v>^So:&*s^^'>>MfflJ:t)*)ft<3&S. ^ 

|pI*ia<o *bT^fe©«-&fcisla^ i'Ps;^S2©teffl 
tfi'Dy^S l©-€^jxJ;D*)9 0' atiT¥IBt-S. 
[ 0 0 3 7 ] Bl 5 5 ©:^^^«»J^-r %[3IS&BI*e 

1 ii&iSf^TV%5. SSiSfflSlBlKS 0t±Nchh^>$^ 
;^^MN12, MNIS^:, P c h b ^ >i?::^^MP 
7, MP8i:, ffi^n;R3i:^^l;iTV^S. b^>i^;^iJ' 
MNl 2©y— XH:»tiiR3S:frbTgE%$nT:i3?)x 
HV-f Xih'^Vi'y^^'MP 7©Kl/'f ht: 
ftaHg^^^tvTVNSo h^>i^;^^J'MP 7, MPS© 

V-;^lcH±J^®bTSi®mfi5rV, A5-^^p,^^■r^i^)^ b 
7>i?x^^MP8©Kl/'f >H:b^>S^:X^MNl 3© 

N 1 3©V— ;^{ig!«6$nTV'>S. 
[0 0 3 8] jlffi^^v7rSS5 1 H:?Sv^St^ffi!l'Ni:P c 

6 N c h h ^ > 5?;:^ iJ' tc: J: o TS«S*s§l #fe*»tii> -f > 

h-7>s?;^^MP8feSv%ttMNl 3i: 

::^^MN1 2t:«(Sn.5««E{cJi-3T^effi-Y Wt-^J't 

*Jt*®ffifitfi*^$*T,5. h^>s?:;<^'MNl 2©-y 
-b?c{43tMiagi5la^S4As#^e.tL-5©-e, ilMSlS 
bTttSMfSfiPM^ S 4 {c J: o xmmm 5 ©g® 
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[0 0 3 9] H6{±. ti—np,y^)V^2(Dm^^m^ 

^^m^m-c^^, t&ifiRi<Dmim (@4>&W(z>^) 

xnr). :3>7^>^CP0, CP icDffeJgtiitSL-rgE 

tt^ntV^S. UP/D0WNM^S3e:«lrbR 1®^ 

ifl8fc#iie,ns. n>7*>-ij-cpo®^affitt=i>7^ 

[0 0 4 0] 1Bf#O3&{C3>7*>1?-CP0*«t«bT# 10 
UP/DOWNe^S SiciSD— y^;^:?^;!/ 

[0 0 4 1] n>7^>1fCP0©«6tBH:. 
S®8§ffilS^S4®^|&S/Jv^<-r5t)Or-fe5. 

ffiSiaSliI8S5 0Oh7>y>^^MNl 2©y— 20 

n>7^>t^CP 0®^Mfii*s3>7=>t*-CP 1® 
^Sfl[^:tt«tLT#1^t:/^Sv^®■^, a>5^>i>-CPl 

®^iSlctt^a^:^i^^^c#b«:v^o eu, *siisoj^fii®si 
jEfc n >7^>if c p 0 ®#ffi*sje>s-e&v%c: iittia er- 

[0 0 4 2] )a:^, «Jfi;RlCD^2«8C^*U U-te'^h 
M^S 8{c:Sr3VN-r3>7*>-9-CP l©St!iS«©S(ft 

C P 1 *«S®««tV, tlL±fc^«$nt VNfei^^fc 30 
S{£Cil%^»taR 1 ®^ 2^2:®ntCit^Jtc%(tti(£±t5 

m$-^x jes@5®sMffi&ie»-rs'Mcu&«U!ii>>e>:x 

[0 0 4 3] JL:l±®J;^fc:, *IUB®©J§K:J:o-CSim 
^fnS9 0* iS*B5'7i'TfB:, PLLHKl 2 O-Ctt* 40 

<DLL(51SS2 0 l^$gfflUfe®TN VC0IS1^12 2 

iiS2oiT-tti^Di/i^sii:. :iti-&mmhxm^fi^ 

^D«j;^S2fc*#{Ctfc®tU-CV>S®t, ±13®^:^*: 

[0 0 4 4] gic9 0* iiLiQi^y^tLxmm-r^9 0 

" CftffilftmiBieS 1 0 1 ® E X 0 RSe 1 3 »:«£^® E X o 

REIKI Oa*fflv>fc:©^{c^i:TVAfe<td56:A*fti^ 50 
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EXORSeSl Oht.it^StVX'P^^^V'^yVT.i'SLX' 

0 *■ {sifflttmiHiis 1 0 1 (ommmwsi i4{t9o° 

^ffiHSSl 0 0*S/^Si:1-'&^-V'— $^5K>naKl 1 i; 

IIH:'>55:V^o D L LBIS-efeS 9 0 " 

?£«JEiK-r S 9 0 • {iffltfttBlHlES 1 0 0 9 0 • (ifflt^iH 

[0 0 4 5] ia7B:i^P vi'S 1® "H" (ommifi 
"L" 08B«|J:»)4»SVMg-&®^n v^S2®ai^fe^^ 

"H" (Dmmifi "L" ®WfflJ;^)t)^Sv^®^®i^D';/1^^ 

S2®a^&^-r^''f ^>e^^^-bT?fes, iaf> «8 

M(D~®{i. •eix-^'tv^' D SI, S 25bs ( "H" , 

"L" ) , ( "H" , "H" ) , ( "L" , "H" ) , 
( "L" , "L" ) ®iit*«SWM^5^bTl^S. 

[0 0 4 6] ^D'vii^si. s2(omfmwmmic&'^ 
\^xmmmmm^s4ifimm^n%(DX: mm(Dtmm 

1i:it^U-ypS2tiipXi^y^SlKMhXWif-t^, b 
A»t,^>py^S2J±^P^5'^S KDM^itMiyXQ 0' 

mti?>(Dx^ mm<i). <3)tti'^-r*r,t)ffifflK:bT9 0° ® 
0" ®«w*««fen*. 

[0 0 4 7] ^Vi'yi7S 1® "H" ®^HAS "L" ®W 
raJ:»3t)SV%Jg-&ictj:, ^Ps'4'S2®ir^±As»)j:y 
S^tti'P^y^'S 10 "H" ®«BW®4"C;»aJ:»)*»<5 l;e 

<Dfpit^/3j:t}^6 2tnfM^'^^^s.yviz. -^n-enffi 
B-rs. *&x i'Pv^'S 1® "H" ®^raAs «L" ® 

«BB!«t»)*>«V\®^lcB:. i/xi^yi^S 2(OAL%±1fi*>x. 
>yi'H:i'P<;/^S 1® "H" ®«aP^®4'<i:>a J; t) -fed 3 
1Zlfm\,'^'S^^ S^yVlC^ S:^T*s?)^yi^J± "L" ®SH 
«®4"t»/?J:!)*ff 4;e^t¥V^^''f ? ^tt^h 

35:<T*>> i'P^'i'S 2(±4'P';/4'S 1 i:rab7*a-— 7^ 
-ftfaS^U 9 0' ®ji31A»fTt)*lS. 

[004 8] ^®}i^^ 2.09 \i:^^m(omm<Dmm 

2(C*»3&»5 9 0" {5iffl5^7iJ'®^T&. 01 8{c:^$nfc 

9 0° m.mmhM^i ootcsi&bT^i^&n^oo' 

[0 0 4 9] 9 0° {<iLffll^ai@llS 1 0 2ti. EXORgS 
13a, 13b^. €^J»SE14a. lAbt^m^ 
TV>S. EX0RSS51 Satt, ^'P«i»i'Sl, S2®» 

fkmrnrnmifi "h" ®®^t®e«^^a bx e x o Rge i 
^K:®»«a-rs. 
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to 0 5 0] Ri*ie?Jt3{i. EXORasi SattlilltttO 
Pchhv>2^X^MP3~MP6*jjgilt*5?)> 
>i?7.'SfVlV 3, MP 5 CD h'y'^i^T.^MT 

MP50Hl/-f >l±-€n-€'iXh7>i?;;^^MP4, MP 
6<D^J—7.KmU^tlX^^^o h5>S;::^i'MP 
4, MP 6® Kl/W >|n]±Asg^i^$nTV>S. t» h 
^>y:^^MP3, MP4*s«fig-rSit5iMi^<*;P 1 
iix bv>5^X^MP5, MP6i)S«||S1-5it?iJg!iKl«: 
P2i:*s, SV^^caiJ«J^c:g5igg$tl■^:EX0RSPl 3 a* 
«figbTV%5. EX0RSS13bB:^ HJSOJ&fil 

[0 0 5 1] h^>S?>^^MP6, MN5CD^^— hfctt 
L/T ^' D s» ^7 S 1 h7>y>^^MP4, MN7 
£Dy— httt^CDSteM^S 1 BAs. b7>i':^<J'MP 
3. MNBtD-y— httt^D^/i'S 2 4Sv h^>P:^i' 
MP 5, MN8CD^^-bt:0:-t©SeM^S2BAs, 

[0 0 5 2] aas^ijffllgp 1 4 attP c h h^VJ^XiJ'M 
P 0T?«l^$nt*5»)> hv>i^::^^MP OCDV— >^fc 

kw-t >icH:h^>i^;^^MP3, m 
p 5 o v-;^*i^ta iyxmm^ti?>o ^tcmmm^ i 

4bH:Nchb7>S^;:<iJ'MN9t?«}^$n-C*J»). b 

N6, MN8CDV— >^#«jlb-Cg8i^^rnS. 
[0 0 5 3] -tUT h^>S^X^MP4, MP 6, MN 

6UP/DOWNm^S3*sf#6tL*. 
[0054]^:^:-C^ f^>S^>^tJ'MPO, MN9*s« 

2'Nfi«S©^&^SUP/D0WNM^S 3*ffi 

[0 0 5 5] •€®l!;#^£SiB^t-i>i:^ i'Dyi'Sl, S 
2;ibs^bV>gi|ll1ii$^%«^tC(j:. EX0Rg|!13a, 
1 3b{±-en^ixOFF, 0Nf5:ii;t:feS. iot 
^IiiiiV-J^T.y^JV^ 22tPe>UP/'DOWNM^ 
S 3 UTSfenatf. ^'Dy^Sl, S25bs^«: 

?>mmm^U^m'^\iZii. EXORg613a, 13b(d: 

•etv-enoN, oFFf sdhtr^So <t-3-c«Mii 
[0 0 5 6] mmomm 2 tcA^iPS 9 o' m.m^mm^ 

1 0 2;feffl^^fe9 0" (ft«^>74'-C-a:x IIMODBSI 1 K 

j&'t'^ 9 0' (£iBtfta}@K&i 0 1 ^mmhtz^-^<Dfibm 
izia^x. up/DowNM^s 3sm!5a-r^*^?>ii5 
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S, U*»fe> 9 0° {firfflt^tailES 1 0 IT'ttm^s «aS 

«ffiv, tmmii(DmizmKmnx^^rzmmii^^h:^< 
[0057] ^m<DBm 3 . E 1 0 \t^9tm<DmM<Dm- 

«!^K*rb-r:t7-fe5; h^-\'>-fe;niifS3*jiinU"r» 

10 e>tLS. 

[0 0 5 8] :t7-b^y bi|r+>-fe;HH]BS3B:D— 
>f 2 if»e.f§?>nfe®M^ffSM^f S 4 ^c»^v^•c:^-7 

S 5 tt. m!&m 5 ®«5Sggfij5SlBS 5 0 

sstftR 3 (Diis^asast-So 

[0 0 5 9] 9 0° (itltftaiiaKl 0 1 ^Z*3V^T^ 
5; S 2 ASi? D > S 1 briiffl A^a ^7 bfe©i& 
(fiP^¥«t:ilbfci:S) X h^^S^Xi^MPl, MN 
1, MN3. MNl 0©h-l"f >*s^tat:^i^$ixfe>' 
20 — KKi:, h^>i^:<'$>MT2. MN5, MN7, MN 

[0 0 6 0] biPU MS^{cJ;»)t>-r*^{r^*sfeSJ© 
#x h7>i^:^^J'MN 1 0, MN 1 l©Kl/-f >©Sffi 

10, MNl l-pafi£$tlS*U>b^^-[lES©57 
-«I**5(BTU »f ® 5 ©SffiffiJi 9 0 • *»€>feSg 

30 ■^bT^^Bt:^bTV^Sfc^^)y- HK, L©m{4tt±# 
4)TK^4)*-rx im:i-y-t-» Vimn^titzt.^9 0' 

[0 0 6 1] 3f7-fe»v b^-\'>-b;HHlS&3B:. -IgiESS 

fc9 0' :e«tfiiffl*aM$-&sfctoKI9:Jtf>ixTV^S. 

:t7-b«y ^df•■v>•fe;^lHI8S3fc:*^V^T^ fitJiER20:-e© 
-SSl;SM^a5fa^S4*Slt. ffeJgtty- K Ct*5V^ 
•CrJ>5=>-9-CP 2©— ^i:||ii(T>7'3 OOIEA:*?^ 
i:Asgs«g$nTv%s. 3i/7^>-»^-CP 2©fib«ia:gfli^r 
tiTV-'S. Mi&T>r3 O©^^^;*^:^ — KDC*5V> 
40 Thv>S^;:^^'MP2 1, MN2 OOb'U'VASftiib 

tB*>t-So b^>S^>^4'MP2 l©v-y;lcH:«|i«(ft 

v,As-^iie>n> bv>5^;^^J'MN2 o©v-:^{i^m 

$*X-5, h7>S?;X^MN2 0©-^— biib'U-f 

VttftatgSi^^nx h^VS^J^iJ'MP 2 l©-5''— 

{iM-rT;^«tSiV,, As^^e>^^■cv^•5. c:cfh7>s^ 

y.^MP2 1, MN2 0©!Hf14J±^n-€'nh^>i^X^' 

MP 1. MN 1 oi:Pi-{cme)ti-r*>!3, 

<5'MP 2 1, MN2 ott. 9 0" HLmtkmm^i 0 1© 

50 b7>S;;^^'MP 1, MNl 0©^^t)Ky^— iibT^ 
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[0 0 6 2] lll&T>r3 OJ±y- FL©Sffi*MSW 

miSLM^^'^ >"fe;i/'r i> ct -5 izm^R 3 ©fs&rasf * 

[0 0 6 3] y-KLCDSffitt, DWtX7-<;i/4^2 
^:^ Sta;R2, CP 2 i:T*«lJ5K*nSD— yt:^:7-<;i/4^ 
2 bi:® 20CDD— >^^;^y >f UTy— KC^ 10 

te^^n^o o— /^>^:7.f 2B::3>7^>1*-CP 1 

Ib-rSo cctn 3>7*>if CP 2CDfiiSr3>5^>'l^c 
2b<o^^fK&a— >^i:^:7>f 2CD^^»J:D4) 
KCtfDm(itt^>^<b^x y^::^7>f 2CDA:fa'e 20 

[0 0 6 4] h^>$^;^iJ^MP2 1, MN2 

0B:h^>:2^>^4^MP 1, MN 1 0®tJ^$— i:bT«< 

aiabTy-KC^SoTv^i>^:il^:IlI»^c, y-KD 
^§:A^^bS*»*b^iS:v^o b*>b¥««lSC)&ofciig 

gStiW-rsSStlililbfflltCJfescQTN D— 
2<D«ttgJCJ:-DT h^>S^>^4^MN 1 2CD^f- htctt^ 
*9W«c^TSS!t*58Sn«:V^«^(::«:-oTV^Sfcv^iSo 

o$ D^'— ^'c^^gE^$^^Tv^sffi^^iR 2{zt), m^^s 

^5^i:{c<tsaE(^Ta:^b3B:v^o y-KD 
4>lliftT>:/3 0^:v^•5x A:t;>r >t:-^>>^©iSv>ft 40 

[0 0 6 53 011 liStrCR 3 cD«J5K*«?!l5^-r SSieSS 
T-feSo ffl^fetniR4i:Nch h^VS^y^i'MN 1'6© 
^t5»Jg!iKtioT»lfi;R3#«Jt$^^TV^5o 

[0 0 6 6] JW±<0<t^fc:. *^<D}i5ffit-tty-K 
K, L<DS{ill*fflgE6<J{;:y— FC, DT-^tBU 50 
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- K L OSfii $ y - K K Sff -Sc ^ ^ 5 ^ 

[0 0 6 7] ^ISEcD?eS84. 0 1 2 tt*|6ra®ilJfi©ig 
ffi4lc:*^3!)*S9 0" {iffl^':7^^cr)ot»x 018K:^^n 
^9 0** ffi*B^m0!^l 0 0JCMt9lbTfflV>^>nS9 0 

• {4ffitfttBia8&l 0 3cD:i[j5£*S^-r0BHT**So 9 0 

• &mk\ms& 1 0 3 \im&ff>jm i fc*>v>T5^af n*: 

9 0 * ttfflt^ffiilK 1 0 1 t;:43ttSSmS'JfflIgB 1 4 S:m 
«KS«JffllSSl 5^cSiSib&«fiKS«b-CV^So 
[0 0 6 8] 1 5H:3SK$iWSB 1 4C:MU 

20CDNchh^>S^>^^$7MNl 4, IS^iaijObfe^S 

S^:?;^MN1 OCDKlz-f >i: h^^^^^^'J'MNl 4©V 

^'MP IcDKU-f >i: h^>s^;;^^^MN 1 4cdf1/^> 

b(DV—y.JSaJ^n^:;i/^--Yi:i^s ^•B^c:i)V^TMP 

-e^^^i^g|j^^^vTV^So HE, FKittEXORS 

1 3*sgEj^$nSo oiD> h-^VS^J^^MP 1, MN 
1 4*— oCDS^MfcbT. *feh^>f:;>^^MP 2, 

MNi 5Sffea)-o6Dm8£®fcbT. -=eix^n}ES*rs 

[0 0 6 9] ^:^D<^:a*::^J5S;^c4^v^T. b^>s^;^iJ^M 

N14, MNl 5(D^—hlZ)^M^^UTy.m&Vt,i 
S#iSCi:«cj;t), WTO<l:aJcbTy"-FEty- 

K F ® M(DS{ftll*«iit S ^ i: *5-e g S o 

[0 07 0] KA, KB. KE. KF 
<Og'mtfit&^n^^^Va^ Vb, Ve. Vf fc-rSo 0 
1 2CDSllS*si&f^bTV^Si:SH:. EXOR6513*« 
fi£bTVNSE*CDia^J}g)^i^N 1 --N 4©5 t>c?>ifn*^ 

l»Ma<J«c:H:y- H E i: y - K FT*<DS8K®fflt±a3feoT 
V>So b*b¥^a«JicM*:S^x ^Stt^tCfenKy- 
KEA^e)*)^— KFA*i?>t)EXORgBl 3^[pIltT8£*V 

SS^ffit±(gbffi^C3&si:v^^So *fcy-KBA*?)0- 
>^^:^:7^;i/^2-v8Sns««i*»BWJc{4«5A. SKtIi© 

;i/>S^ 2^H:S8KttSSn3&oc:i:fc:3&So 

[0 0 7 1] Si: h^>$;;^^^MNl 4, MNl 5K: 
SSnsSSKtt¥*9bT^bv^^i:t::55So ccDSSS^I 

t-rso ioT. ai. a23&s^?}i^t3 (mK^^ 

±" ^mfilx p. 6 2#M) o 
[00 7 2] 

mi] 



( 10 ) 
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IQ'« k_ W. (VBN2-Ve-VTH)2( l+>l(Va-Ve)) 
2 L 



rn n 7 o ^ 



(VBN2-Vi-VTJ1)^( i+;i(Vb-vi)) 

2 L 



[007 4]fiU ka:y-hgfii:tt^^CD^»M[CD 



[0 0 7 5] V,=V.+dV,,^ V,=V.+dV..i:b 
[0 0 7 6] 



4, MN 1 5®v— ;^i:My^'y-hStti:*s«Sbv%© 10 [»3] 

I0' = JL W. (VBN2-Ve-V1H)^( H-;i(Va-Ve)) 
2 L 



[0 0 7 7] [iS4] 

1o':»JL W. (VBN2-Ve-V7B- ^VeO^( l+^(Va-Ve-3Vef + 5Vab)) 
2 L 



[0 0 7 9] 

[l%5] 



[0 0 7 8] SffS. Sm3i:St4®||?fei:Ds <SV 

dVef ;i (VBN2-Ve — Vth) 



JVab 2(l + J{Va-Ve)) + >J(VBN2-Ve-VTH) 



[0 0 8 0] ±ffi*lKK:J;nK> AttamO. 0 3~ 
0. 0 0 5V-'CDfit*j*oii;ipe., 8Sc5©tt{±l/l 

0 0K^T®<»i:^i). 

[0 0 8 1] i:A±CD^:i:A»&, C:CD9 0" {tffltftmil8& 

1 0 3*S5P«ttJI8t:^b. UP/DOWNM^f S3&tH 

MN 1 Os MN 1 lCDFU"f >SB-efeS>'— KEfcy— 30 
K F ® M (iSiSH l± J5 i: ^ if & V ^ J; -5 1: T- 1 S C i: *s 

t)*^So ioT. P5EfO h^>i?;^^&J5n5SiS£^— 

9 0' (ftffltftaiHlB&l 0 3©5i-7 
•fey h*icp$iJt-«c:i:*s-C§S, 
[0 0 8 2] mm.fOWM 5 . la 1 3 (i*^B^©^CDJ& 

fe9 0" mmmm^i oo^ciltftbTfflv^e.^^s9o 
" ttffltftaiigKi 0 4©^fi£*5^-rEiBSiaT-feSo 9 o 
• {mmm^^ o 3ttsisfi®jijjs4K:*jv%T^$n& 
9 0 " mm\m^ i o 3 \:.io\-f^nmsm^ 1 5 %s 40 
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